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ABSTRACT
The Annual Biomedical Research Conference for Minority Students (ABRCMS) is designed
to support undergraduate students’ professional development as future scientists. Juniors,
seniors, and postbaccalaureates who attended ABRCMS during 2008–2011 were emailed a
link to an online questionnaire in which they reported their experiences at the conference.
Attendees reported many ABRCMS-provided benefits. Frequency of attending or presenting
at ABRCMS is positively related to science self-efficacy, research confidence, sense of belonging in science, and intentions to pursue a research degree in graduate school. Increased
research confidence predicts graduate school plans and intentions for a research career
in science; however, men were slightly more likely to intend to pursue a research career
than women, likely due to higher research confidence. Although all attendees benefited
from ABRCMS, underrepresented minority (URM) students had higher science self-efficacy
and sense of belonging in science after attending ABRCMS than non-URM students. This
finding demonstrates the effectiveness of ABRCMS as an intervention to increase the representation and success of URMs in science. Results highlight the importance of attending a
minority-oriented research conference where URMs can develop their science self-efficacy,
research confidence, and sense of belonging in science. However, changes to the conference and undergraduate research experiences may be necessary to reduce gender gaps.

INTRODUCTION
National attention is directed at broadening the participation of diverse groups in the
life sciences educational pipeline and research career paths. Despite the increasing
numbers of racial/ethnic minorities who complete baccalaureate degrees in the life
sciences, their representation among National Institutes of Health (NIH) R01 grant
recipients (Wadman, 2012) and tenure-track research faculty remains small (National
Center for Educational Statistics, 2014). For example, in 2010, only 1% of NIH principal investigators were black and 4% were Hispanic, whereas 16% were Asian and 71%
were Caucasian (Wadman, 2012). Both the NIH and the National Science Foundation
(NSF) have dedicated federal funds to study the causes of underrepresentation of
women and racial/ethnic minorities in the life sciences and for interventions that
address these disparities (NIH, 2015; NSF, 2015).
A widely used theoretical framework to investigate the underrepresentation of
racial/ethnic minorities in the life sciences is social cognitive career theory (SCCT;
Lent et al., 1994, 2000, 2005, 2008). SCCT describes the role of cognitive person variables (e.g., self-efficacy, expected outcomes) in predicting career and academic interests and plans. SCCT further considers how these cognitive person variables interact
with other characteristics of the person (e.g., gender, race) and with aspects of the
cultural environment (e.g., supports and barriers) to predict academic and career
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intentions. Although we do not test SCCT in the present investigation, this work guided our selection of variables of interest.
We focused on psychological factors known to predict degree
persistence and career trajectories in the sciences, including science self-efficacy, research confidence, and sense of belonging
in science.
Research informed by SCCT has been used to develop effective interventions to increase the numbers of racial/ethnic
minorities who pursue science careers (e.g., Luzzo et al., 1999;
Byars-Winston et al., 2011; Maton et al., 2012; Thakore et al.,
2014). Much has been written about the benefits of one type of
intervention—undergraduate research experiences—as a way
to engage students early in science, technology, engineering,
and mathematics (STEM) fields (Kardash, 2000; Lopatto, 2004;
Russell et al., 2007). For example, we know that students who
have meaningful and engaging research experiences (Lopatto,
2003) are more likely to persist in their major (Chang et al.,
2011) and pursue a career or graduate education in their discipline (Lopatto, 2004; Russell et al., 2007). Many studies document the psychological mechanisms for these gains, including
increased science self-efficacy (Berkes, 2007; Chemers et al.,
2001, 2011), research confidence (Seymour et al., 2004), and
strengthened sense of belonging in science (Estrada et al.,
2011). Science self-efficacy is the extent to which individuals
believe they have the capabilities to become scientists. Research
self-confidence, a similar construct to self-efficacy, is specific to
individuals’ confidence in their ability to learn and apply specific research skills, such as analyzing data, rather than their
overall ability to become scientists. Students can have high
research confidence in their ability to analyze data and present
at conferences but may still doubt their ability to become a scientist. Finally, sense of belonging is an individual’s feeling of
connection and engagement in the scientific community.
Although much prior research has investigated the impact of
undergraduate research experiences on degree and career
plans, an understudied aspect in this literature is the benefits of
attending and presenting research at professional conferences.
The current project investigates the benefits of attending or presenting research at the Annual Biomedical Research Conference for Minority Students (ABRCMS). Of particular interest is
how attending or presenting at ABRCMS relates to psychological factors known to predict degree persistence and career trajectories in the sciences, including science self-efficacy, research
confidence, and sense of belonging in science.
The Annual Biomedical Research Conference
for Minority Students
ABRCMS is managed by the American Society for Microbiology
(ASM) and is funded by a T36 grant from the National Institute
of General Medical Sciences (NIGMS) Division of Training,
Workforce Development, and Diversity. ABRCMS began in
2000 and has become one of the largest professional conferences focused on the scientific training of underrepresented
students in STEM disciplines. In 2015, the conference hosted
4080 attendees, including 2089 undergraduates and postbaccalaureates; 443 graduate students and postdoctoral scientists;
and 1548 faculty, program directors, and administrators (ASM,
2015). ABRCMS provides a forum for underrepresented
minority (URM) students to present their independent research
and to learn more about education, training, and career oppor15:ar46, 2

tunities in STEM. The conference spans 4 days, during which
nearly 1700 undergraduate students representing 12 STEM disciplines present their research as posters or oral presentations.
The presentations are judged, and the top presenters are given
awards during the closing banquet.
Conference Activities. A unique feature of ABRCMS is that
students experience the conference as a cohort and engage in
developmentally appropriate activities focused on exposure
and training in scientific research and preparation for advancement in science. That is, students do not simply attend ABRCMS
to present a poster or talk; instead, they are engaged with a
community of scientists and practice “thinking like a scientist.”
For example, students attend webinars before the conference to
learn how to write good abstracts, develop clear and organized
posters, and present in a logical and persuasive manner. On the
first day of the conference, all students must attend an orientation that is conducted in two sessions, one for sophomores and
juniors and one for seniors and postbaccalaureates. In the orientation, students learn how to read the conference program,
review posters, develop thoughtful questions, identify a purpose and plan for networking with prospective research advisers or graduate school administrators, and in general become
acclimated to the scientific community.
The conference includes concurrent professional development sessions targeted at undergraduates and postbaccalaureates on topics such as transitioning from 2- to 4-year colleges,
writing a personal statement, applying to graduate school,
choosing a PhD program or taking the MD–PhD path, graduate student life, presentation techniques, networking, getting
published, research funding programs, and career outlook in
STEM. The conference includes plenary sessions for all attendees on current and important topics in cancer biology, neurobiology, genetics and developmental biology, microbiology
and public health, and computational and physical sciences,
for example. Additionally ABRCMS offers topics on social
issues such as research ethics, unconscious bias, and mentoring. About 70% of ABRCMS content comes from student presentations in poster and oral sessions organized by discipline
and by academic level so that sophomores, juniors, and seniors
present in sessions separate from postbaccalaureate and graduate students.
In addition to the scientific aspects of the conference, there
is an exhibition hall (350 booths in 2015) where research scientists, graduate students and postdoctoral fellows, and staff and
advisors from universities and programs recruit student attendees for summer research (e.g., NSF-funded Research Experiences for Undergraduates sites) and graduate programs. There
is no employment recruitment. All exhibitors attend an orientation to learn about the community of students, their needs, and
what questions they might ask exhibitors. Each exhibit is staffed
by a team of scientists, advisors, staff, and graduate students.
The scientists and advisors for research programs discuss
research opportunities with students; graduate students who
previously attended ABCRMS as an undergraduate frequently
return as exhibitors, serving as representatives of the institutions’ graduate programs. This arrangement allows early-career
graduate students to network and mentor undergraduates and
other early-career graduate students seeking information about
unique research opportunities and training programs.
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Role Models, Community, and Mentoring. The plenary
speakers are chosen because they are notable scientists in their
discipline and excellent science communicators. This exposes
student attendees to leaders in the scientific community, many
of who are women (≥40%) and racial/ethnic minorities (≥73%).
Further, all attendees have meals together, allowing for informal conversations, thus deepening students’ understanding
about scientific topics, the nature of science, and science
research careers. Equally important is deepening understanding
among the research scientists and graduate faculty about student interest and motivation in science and communicating science to a publicly engaged audience in science. The ABRCMS
community highly values the sit-down meals with students and
uses this time to foster a sense of community and responsibility
among attendees to promote diversity in science.
The conference also provides many opportunities for formal
and informal mentoring among student peers and between
graduate students and undergraduates. All first-time attendees
are matched with a peer mentor who is either a graduate student or postbaccalaureate fellow and has previously attended
ABRCMS. All peer mentors attend a training session before
meeting their protégés.
Poster and Travel Awards. ABRCMS invests much time and
funding into providing scientific judging for all student poster
and oral presentations in order to provide students with developmental feedback and award the top presenters. In 2015, there
were 492 principal investigators and postdoctoral scientists who
served as judges. Only scientists who indicate they dedicate at
least 50% of their time to research are invited to serve as judges.
Judges attend a training session the first morning of the conference. Lead judges are selected within each discipline, and judges
discuss sample cases to establish reliability on scoring award
criteria. All posters and oral presentations are judged on a
scale from 1 (poor) to 5 (excellent) on the following dimensions: 1) hypothesis/objective/problem statement; 2) method;
3) results; 4) conclusion/discussion; 5) overall presentation and
ability to answer questions; and 6) poster/PowerPoint quality,
organization, and clarity. For poster sessions, all judges talk
with each presenter, complete a score sheet, and provide immediate oral feedback to the presenter. For oral presentation sessions, the judges lead a postsession discussion to talk with the
group of presenters and provide group feedback. Each student
has the opportunity to win one presentation award. In addition,
students can receive travel awards by submitting an essay on
their career goals along with their abstract submission.
Given the scope, size, and reach of the conference, attending
and presenting research at ABRCMS can be an intervention to
increase the representation of women and racial/ethnic minority
students in the life sciences and all STEM disciplines. The
ABRCMS conference itself meets the conditions and the frameworks proposed to increase persistence in STEM. Graham and
colleagues (2013), for example, suggested three components of
programs that “inspire” STEM students—early research experiences, active learning in courses, and membership in STEM
learning communities. With its emphasis on both undergraduate research experiences and the immersion of students in the
4-day STEM learning community, ABRCMS provides the core
opportunities to both “identify as a scientist” and “learn science”
(Graham et al., 2013, p. 1455). ABRCMS is also a “scientific
CBE—Life Sciences Education • 15:ar46, Fall 2016

community” that serves as an “agent of social influence” by
allowing students to see their roles as scientists (identity) and to
espouse their values as scientists (research and dissemination;
Estrada et al., 2011). These frameworks identify, at their core,
various psychological constructs that improve student persistence—self-efficacy (the confidence and belief in ones’ abilities) and motivation (the willingness to engage; Dweck, 1986;
Bandura, 1989, 1997). As previously mentioned, there is a large
body of literature documenting the positive effects of participating in undergraduate research (i.e., likelihood of pursuing graduate school, increased science self-efficacy, research confidence,
and sense of belonging in science), but what role does attending
and presenting research at an undergraduate conference targeted at URM students in STEM play in contributing to these
effects?
Student Benefits of Attending and Presenting at
Undergraduate Research Conferences
A common feature of undergraduate research training experiences and programs is to present one’s research in an oral or
poster presentation (Lopatto, 2007). For example, summer
training programs often culminate in a symposium for trainees to present their projects. When the quality of work is substantial, faculty advisors may encourage trainees to present
their research at regional or national professional conferences.
ABRCMS provides a professional forum in which undergraduates and postbaccalaureates can present their work in a supportive environment.
A unique feature of ABRCMS is that it is geared toward
racial/ethnic minority students who are underrepresented in the
sciences (URMs), a group that includes blacks/African Americans, Hispanics/Latino/as, Native Americans/American Indians,
Alaska Natives, and Pacific Islanders. In 2015, among the 2086
undergraduate and postbaccalaureate attendees (51% of attendees), 61% were women; 36% were men; 42% were black/
African American; 35% were Hispanic or Latino/a; 6% were
Caucasian; 6% were Asian American; 2% were Native American, Pacific Islander, or Alaska Natives; 9% did not report their
race/ethnicity; and 3% reported their gender as “other” or did
not report their gender. The representation of black/AfricanAmerican and Hispanic/Latino/a students at ABRCMS is higher
than that at many college campuses, particularly predominantly
white universities. Indeed, a major benefit of attending a minority-focused conference is that students encounter scientists from
similar cultural and ethnic backgrounds, with students reporting
interacting with “scientists who ‘look like me.’” A study conducted by researchers collaborating with the Society for the
Advancement of Chicanos/Hispanics and Native Americans in
Science found that minority students who had more research
experience (i.e., presenting at conferences) and greater involvement in the science community (i.e., networking with other students) had stronger identities as scientists (Chemers et al.,
2011). Many URMs report a sense of pride in seeing so many
minority scientists who “look like me” (Chemers et al., 2011).
A study with student attendees at the American Chemical
Society (ACS) conference in 2007 or 2008 was conducted. In
contrast to ABRCMS, this conference is primarily targeted to
professional researchers (e.g., PhDs), but as at most professional conferences, a proportion of attendees and presenters
are undergraduate and graduate students (∼37% at ACS;
15:ar46, 3
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TABLE 1. Survey response rates by year of attendance, gender, and race/ethnicity
Demographic

2008

2009

2010

Black/African American
Pacific Islander or Alaska Native
Asian American
Hispanic or Latina/o
Native American
Caucasian
Women
Men
Total

565
24
53
404
15
24
723
399
746

577
22
37
375
9
26
680
386
782

713
19
56
403
19
42
840
454
944

ACS, 2016). The researcher found the main motivation for
attending the conference was to present a poster, followed by
having fun, listing the conference on their résumé, and meeting prospective graduate advisors (Mabrouk, 2009). There
was an interesting difference among URMs and non-URMs in
that non-URMs were more likely to report the motive to have
fun, whereas URMs were more likely to report attending to
develop their presentation skills, see what it is like to be a
scientist, and develop their self-confidence. While this study
seems to be the first published educational study to investigate students’ motivations for attending a research conference and the types of activities they engaged in, it has limitations. The sample was predominantly Caucasian, representing
only 7% black/African American and 4% Hispanic/Latino/a
students. Through single-item measures, the survey assessed
perceived changes in intentions to pursue graduate study and
careers in science. One question asked participants to report
the greatest benefit of attending the conference, with options
including technical information and developing self-confidence, but these items were not assessed independently.
Clearly more research is needed to investigate the specific
role that conference attendance and presentations play in the
undergraduate research experience and pathway to a scientific career. The present study contributes to this growing
body of literature.
Evaluation Questions
An evaluation study was designed to assess the effects of
ABRCMS on its participants using the overarching evaluation
questions of “What are former ABRCMS attendees currently
doing?” and “How did ABRCMS make a difference in their educational and professional lives?” More specifically, this study
examined the evaluation data to answer the following questions: 1) What are the benefits of a) attending, b) presenting at,
and c) receiving awards at ABRCMS? 2) Does a) attending, b)
presenting at, and c) receiving awards at ABRCMS predict
greater intentions to attend graduate school and pursue a
research career? 3) Which of the benefits of attending ABRCMS
predict intentions to pursue a research degree in graduate
school and intentions to pursue a research career? 4) Does the
frequency of attending ABRCMS or the number of times presenting research at ABRCMS moderate relationships between
benefits and intentions to pursue graduate school and a research
career? 5) Are the relationships between benefits, attendance,
awards, and presenting at ABRCMS similar across race/ethnicity and gender groups?
15:ar46, 4

2011
728
15
50
438
23
34
871
484
1094

All

Survey respondents

2583 (55%)
80 (2%)
196 (4%)
1620 (35%)
66 (2%)
126 (3%)
3114 (64%)
1723 (36%)
3566

48%
2%
7%
41%
2%
8%
68%
32%
15%

METHODS
Sampling and Response Rate
Approximately 3566 conference attendees, each of whom
attended one or more of the annual conferences from 2008 to
2011, were sent a questionnaire electronically. Only those who
indicated they were a junior, senior, or postbaccalaureate on
their ABRCMS registration form received the invitation and a
link to the questionnaire. The students were sent the initial invitation to participate on July 23, 2013 (via their email address
used for conference registration), and an email reminder was
sent on August 9, 2013.
At the close of the survey, 533 participants completed the
survey, with a final response rate of 15%. Response rates varied
by year of conference attendance, gender, and race/ethnicity
(see Table 1). Attendees from 2008 represented 21% (n = 746)
of the invited population, with 91 participating, reflecting 17%
of the final sample; 22% (n = 782) of the invited population
attended in 2009, and 98 participated, reflecting 18% of the
final sample; 26% (n = 944) of the invited population attended
in 2010, and 143 participated, reflecting 27% of the final sample; and 31% (n = 1094) of the invited population attended in
2011, and 200 participated, reflecting 38% of the final sample.
Thus, students who attended ABRCMS more recently (e.g.,
2010, 2011) were more likely to participate, representing 65%
of the sample. Women made up 64% of the invited population
but constituted 68% of the sample; thus, women were slightly
more likely to participate than men. Black/African-American
students made up 55% of the invited population but represented only 48% of respondents, whereas students from
Asian-American, Hispanic/Latina/o, and Caucasian backgrounds were overrepresented in the respondent sample (see
Table 1). The reasons for race/ethnicity and gender differences
in response rates are unknown. We believe the overall low
response rate (15%) is due in part to the use of old email
addresses (ones from students’ former institutions) and the retrospective nature of the survey. As mentioned previously,
recent participants were more likely to complete the survey
than those who attended ABRCMS three or more years ago.
Participants
The demographics of the survey respondents were compared
with those of all registrants across the years 2008–2011. These
data suggest the respondents are generally representative of all
participants (see Table 1). It should be noted that 61 (11%)
respondents did not report their gender or race/ethnicity and
are excluded from analyses of gender and race/ethnicity.
CBE—Life Sciences Education • 15:ar46, Fall 2016
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The majority of the 12 discipline categories were represented in proportion to conference registrants. Disciplines that
had equal representation in the sample and conference registration included: molecular biological sciences/cell biology, microbiology, neuroscience, and developmental biology/genetics.
Disciplines with over- and underrepresentation reflecting ±5%
included: cancer biology (+5%), immunology (+3%), engineering/mathematics/physics (+2%), social/behavioral sciences/public health (+2%), biochemistry (−1%), cell biology
(−1%), chemical sciences (−2%), and physiology (−2%). The
majority of students presenting posters during the 2008–2011
period were seniors (47%), followed by juniors (29%), with
postbaccalaureate and graduate students constituting 12% of
presenters. Participants were also asked to indicate their current educational level or occupational status. The majority of
respondents were in graduate or professional school (65.6%).
Instrument
Besides requesting demographic information, the survey also
asked participants questions about the following areas: general
participation (frequency of attendance, presentations, and
awards), education and career choices (major, retention in
STEM, science self-efficacy, postbaccalaureate plans), mentoring
(number of contacts, mentors, advisors, and continued relationships), current situation (enrolled in graduate school, degree and
graduation date and plans, and/or employment information),
professional activities and scholarship (research experiences,
publications, presentations, professional society membership),
and impact of attending ABRCMS (positive and negative, and
effects on educational and professional choices). The majority of
the items were developed for this particular study and were
designed to address the previously identified evaluation questions. Some of the items—especially those related to students’
feelings of science self-efficacy, research confidence, and their
sense of belonging in science—were based on previous research
about STEM persistence (Lent et al., 1994; Kardash, 2000;
Lopatto, 2004; Seymour et al., 2004; Pfund et al., 2006;
Byars-Winston et al., 2010). Two of the survey questions in particular (questions 6 and 7; see the Supplemental Material) were
created to be consistent with the literature on undergraduate
STEM education. They were developed to evaluate students’
experiences at ABRCMS and the consequences of attending.
Although they were based on the literature about STEM retention, the items themselves were adapted to assess students’ perceptions about how they were affected by attendance at ABRCMS.
ABRCMS Participation. Items in the questionnaire assessed
students’ frequency of attending and presenting at ABRCMS.
Frequency was a sum of the responses to “Which of the following ABRCMS meetings did you attend as an undergraduate student (please check all that apply)?,” with the options of 2007–
2013, and participants could write in other years, including
2005 and 2006. Frequency of presenting was assessed by the
item “How many times did you present a poster or an oral presentation at ABRCMS as an undergraduate student?,” with the
options of “never,” “once,” “twice,” “three times,” “four or more
times.” Participants were able to write in a different frequency
if necessary. These responses were converted to a scale of 0–4.
The final question assessed how many awards the students
received: “If you presented a poster or an oral presentation at
CBE—Life Sciences Education • 15:ar46, Fall 2016

ABRCMS as an undergraduate student, how many awards did
you receive?” The awards included both presentation and travel
awards, since they are both competitive and based on merit.
Response options were “none,” “one,” and “two.” Participants
were able to write in a different amount if necessary. This item
was scored on a scale of 0–2.
Undergraduate Research Experience. We assessed undergraduate research experience with the item “How many
research experiences did you have as an undergraduate student? (One semester or one summer program counts as 1.)”
Participants typed in their response in the open-ended dialogue
box. This variable is used as a control in analyses when feasible.
Psychological Variables. The psychological variables of interest included science self-efficacy, research confidence, and
sense of belonging in science. Science self-efficacy was assessed
by two items rated on a scale of 1 (strongly disagree) to 5
(strongly agree). The items included “I felt more motivated to
be a scientist because of attending” and “I felt more capable of
being a scientist because of attending.” The items were highly
correlated, r(507) = 0.802, p = 0.001, and averaged. Research
confidence was assessed by five items rated on a scale of 1
(decreased a lot) to 5 (increased a lot). Items began with “For
each statement, please indicate how your level of confidence
changed, if at all, because of attending ABRCMS. My confidence level …” Sample items included “Make important contributions to a research team” and “Present a research talk or
poster.” The scale was internally consistent (α = 0.821), and
items were averaged. Finally, sense of belonging was assessed
by three items rated on a scale of 1 (strongly disagree) to 5
(strongly agree). Sample items included “I felt part of the scientific community” and “I felt like I ‘fit in’ at the conference.” The
items had internal consistency (α = 0.819) and were averaged.
Outcome Variables. Four outcome variables included presenting at future conferences, publications after ABRCMS, intentions to pursue graduate school, and intentions to pursue a
career in science. Presenting at future conferences was assessed
by the question “How many poster and/or oral presentations
have you conducted since attending ABRCMS?” Response
options included 0–5 and “other,” allowing participants to write
in an alternative amount. Publication activity was assessed by
the question “How many research articles have you published
since attending ABRCMS?” Response options include 0–5 and
“other,” allowing participants to write in an alternative amount.
Intentions to pursue graduate school were assessed by two
questions. Participants were asked “How did your career goals
change, if at all, because of attending ABRCMS (please check
all that apply)?” Options included “I decided to pursue: a master’s degree, a doctoral degree, an MD/PhD, a professional
degree in the sciences (veterinary, pharmacy, medical).” Participants who selected any one of these options were categorized
with a “Yes” response for plans to attend graduate school. Several respondents chose “My career goals stayed the same” for
this question (59.2%). To determine these respondents’ graduate school intentions, we used their responses to a previous
question assessing their confidence in their ability to “Pursue a
graduate degree in science” and “Complete a graduate degree
in science.” Respondents who marked a slight or large increase
15:ar46, 5
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in their confidence were categorized with a “Yes” response for
plans to attend graduate school. Intention to pursue a career in
science was assessed by the item “What do you plan to do after
graduating with this degree?” Participants who selected a
response that indicated a science career, including faculty
member, research scientist, science but not education, science
education, and industry were coded as “Yes” for career intentions in science.

TABLE 2. Frequency of attendance, presentations, and awards
by gender and race/ethnicity

Data Analysis Procedures
Descriptive statistics and chi-squared analyses were computed
to examine trends by gender and race/ethnicity in attendance,
presenting, and awards. Bivariate correlations (Pearson’s r)
were computed to examine the relationships between 1) attending, 2) presenting, and 3) frequency of earning awards at
ABRCMS and several positive outcomes including science
self-efficacy, research confidence, sense of belonging in science,
publications, and presenting at future conferences. Multiple linear regression was used to assess the strength of the predictors
(attendance, presenting, awards) as a group to determine the
extent to which each predictor accounts for unique variance in
the positive outcomes. Logistic regression analyses were computed to test attending, presenting, and frequency of earning
awards as individual and collective predictors of students’
intentions to pursue graduate school and research careers
(binary Yes/No variables). Tests of the simple slopes for interactions are computed at 1 SD below the mean (lower), at the
mean (average), and 1 SD above the mean (above) using Hayes’
(2013) PROCESS model macro in SPSS. Where appropriate,
effect sizes (R2, partial eta-squared, and Cohen’s d) are reported
along with 95% confidence intervals.
All analyses, except the zero-order correlations, were computed controlling for prior undergraduate research experience
in order to isolate the benefits of attending, presenting, and
earning awards at ABRCMS above and beyond the benefits of
participating in undergraduate research. In addition, to determine whether the benefits of attending, presenting, and earning awards at ABRCMS were present only for students for
whom the conference was a formative experience, we conducted all analyses for the entire sample and separately for students who only attended ABRCMS and no other conferences
(ABRCMS was their formative experience).

Conference presentation
Never presented
35 (8%)
2 (4%)
25 (8%) 12 (8%)
First-time presenter 246 (58%) 36 (80%) 195 (31%) 87 (58%)
Second presentation 113 (27%)
7 (16%) 82 (26%) 38 (25%)
Third presentation
23 (6%)
0
13 (4%) 10 (7%)
Fourth presentation
5 (1%)
0
3 (1%)
3 (2%)

RESULTS
Benefits of ABRCMS
Attending. The frequency of attending ABRCMS is presented
in Table 2. The majority of attendees, regardless of gender or
race/ethnicity, were first-time attendees. Although there
were no gender differences in the number of ABRCMS conferences attended, URMs were likely to attend more ABRCMS
conferences (M = 1.54, SD = 0.726) than non-URMs (M =
1.20, SD = 0.401), t(468) = 3.21, p = 0.001, d = 0.30, mean
difference = 0.349, 95% CI [0.135, 0.563]. Frequency of
attending ABRCMS is marginally related to science self-efficacy, r(508) = 0.086, p = 0.052, such that more frequent
attendance was related to higher science self-efficacy (see
Table 3). Frequency of attendance was related to research
confidence, r(475) = 0.104, p = 0.024, indicating that students with higher frequency of attendance reported higher
research self-confidence.
15:ar46, 6

URM

Non-URM

Women

Men

Conference attendance
First-time attendee 245 (58%) 37 (80%) 195 (61%) 85 (57%)
Second attendance 134 (32%)
9 (20)
95 (30%) 49 (33%)
Third attendance
38 (9%)
0
26 (8%) 12 (8%)
Fourth attendance
7 (2%)
0
4 (1%)
4 (3%)

Award recipients
No award
One award
Two awards

268 (70%) 33 (77%) 220 (76%) 81 (60%)
104 (27%) 10 (23%) 64 (22%) 50 (37%)
10 (3%)
0
5 (2%)
5 (3%)

Frequency of attending ABRCMS was also related to sense of
belonging, r(509) = 0.102, p = 0.021, such that students with
more frequent attendance had greater sense of belonging in
science. Frequency of attending was also related to frequency of
presenting research at a future conference, r(434) = 0.10,
p = 0.038, indicating that the more students attend ABRCMS
the more frequently they present research at other conferences.
Although not significant, the relationship between frequency of
attending ABRCMS and number of publications was positive
(see Table 3). The same relationships were found among the
formative experience sample, though the correlations were
higher for research confidence and sense of belonging (see
Table 2).
Logistic regression indicated that frequency of attending
ABRCMS significantly predicted students’ intentions to pursue a
research degree in graduate school, after controlling for undergraduate research experience, χ2(1, n = 524) = 15.19, p = 0.001,
B = 0.485, R2 = 0.042, exp(B) = 1.625, 95% CI [1.263, 2.09].
The more frequently students attended ABRCMS, the greater
their intention to pursue a research degree in graduate school.
Frequency of attending ABRCMS did not predict intentions
to pursue a research career. The same results were found for
the formative experience sample, for both intentions to pursue
a research degree in graduate school, χ2(1, n = 322) = 7.44,
p = 0.006, B = 0.442, R2 = 0.031, exp(B) = 1.556, 95% CI
[1.125, 2.153], and intentions to pursue a research career
(not significant).
Presenting. The frequency of presenting at ABRCMS is presented in Table 2. The majority of attendees, regardless of gender or race/ethnicity, were first-time presenters. Although there
were no gender differences in the frequency of presenting,
URMs had marginally greater frequency of presenting (M = 1.33,
SD = 0.754) than non-URMs (M = 1.11, SD = 0.438), t(465) =
1.91, p = 0.057, d = 0.177, mean difference = 0.218, 95% CI
[0.007, 0.443]. Frequency of presenting at ABRCMS was not
significantly related to science self-efficacy or sense of belonging in science (see Table 3). However, frequency of presenting
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TABLE 3. Benefits of attending, presenting at, and receiving an award at ABRCMS
Full sample
Predictor outcome

Formative experience

r

p

r2

n

r

p

r2

n

0.086
0.104
0.102
0.066
0.100

0.052
0.024
0.021
0.154
0.038

0.007
0.01
0.01
0.004
0.01

510
477
511
461
436

0.095
0.143
0.142
0.072
NA

0.097
0.018
0.013
0.243
NA

0.009
0.02
0.02
0.005
NA

306
274
307
267
NA

0.055
0.159
0.047
0.069
0.121

0.212
0.001
0.291
0.140
0.012

0.003
0.025
0.002
0.005
0.015

507
474
508
459
433

0.051
0.210
0.052
0.004
NA

0.377
0.001
0.370
0.946
NA

0.003
0.044
0.003
0.000
NA

303
271
304
265
NA

0.112
0.207
0.089
0.113
0.133

0.016
0.001
0.058
0.021
0.008

0.013
0.043
0.008
0.013
0.018

432
432
459
419
396

0.082
0.175
0.071
0.091
NA

0.179
0.006
0.247
0.162
NA

0.007
0.03
0.005
0.008
NA

269
244
247
239
NA

Attending
Self-efficacy
Confidence
Belonging
Publications
Future conference
Presenting
Self-efficacy
Confidence
Belonging
Publications
Future conference
Award
Self-efficacy
Confidence
Belonging
Publications
Future conference

Outcome variables include science self-efficacy (Self-efficacy), research confidence (Confidence), sense of belonging in science (Belonging), number of publications
(Publications), and frequency of presenting at conferences after ABRCMS (Future conference). The formative experience data reflect analyses restricted to participants
whose sole conference experience is ABRCMS. NA = not applicable.

was significantly related to research self-confidence, r(472) =
0.159, p = 0.001, such that greater frequency of presenting was
related to higher research self-confidence. Frequency of presenting was also positively related to frequency of presenting at
a future conference other than ABRCMS, r(431) = 0.121,
p = 0.012, indicating that more frequently presenting at
ABRCMS was related to more frequently presenting at other
conferences. Although not significant, the relationship between
frequency of presenting at ABRCMS and number of publications was positive (see Table 3). The same relationships were
found among the formative experience sample, though the correlation was higher for research confidence (see Table 3).
Logistic regression indicated that frequency of presenting at
ABRCMS significantly predicted students’ intentions to pursue
a research degree in graduate school, χ2(1, n = 521) = 13.01,
p = 0.001, B = 0.431, R2 = 0.036, exp(B) = 1.5386, 95% CI
[1.21, 1.955]. The more frequently students presented their
research at ABRCMS, the greater their intention to pursue a
research degree in graduate school. Frequency of presenting at
ABRCMS did not predict intentions to pursue a research career.
However, frequency of presenting research at future conferences did predict intentions to pursue a research career, χ2(1,
n = 89) = 13.70, p = 0.001, B = 0.575, R2 = 0.328, exp(B) = 1.78,
95% CI [1.279, 2.469], such that greater frequency of presenting predicted greater intentions to pursue a research career.
The same result was found for the formative experience sample
for intentions to pursue a research degree in graduate school,
χ2(1, n = 319) = 9.755, p = 0.002, B = 0.485, R2 = 0.041, exp(B)
= 1.624, 95% CI [1.187, 2.222].
Earning Awards. Among the 475 participants who presented
research, 28% won at least one award (see Table 2). The majority of attendees, regardless of gender or race/ethnicity, have
CBE—Life Sciences Education • 15:ar46, Fall 2016

never received awards. Although there were no race/ethnicity
differences in the number of awards received at ABRCMS, there
was a gender difference favoring males (M = 0.441, SD = 0.568;
females: M = 0.256, SD = 0.475), t(423) = 3.51, p = 0.001,
d = 0.341, mean difference = 0.185, 95% CI [0.082, 0.289].
Number of awards received is positively related to science
self-efficacy, r(430) = 0.112, p = 0.016, such that the more frequently students won awards, the higher their science self-efficacy. There also was a positive relationship between earning
awards and research confidence, r(430) = 0.207, p = 0.001;
number of publications, r(417) = 0.113, p = 0.021; and frequency of attending future conferences, r(394) = 0.133, p =
0.008. There was a marginally positive relationship between frequency of awards and sense of belonging in science, r(457) =
0.089, p = 0.058. The only significant relationship for the formative sample was research confidence, r(242) = 0.175, p = 0.006.
The lack of correlations for this subsample is likely because these
students were less likely to receive awards than students who
have presented at multiple conferences, t(473) = 1.96, p = 0.05.
Logistic regression indicated that frequency of earning
awards at ABRCMS marginally predicted students’ intentions to
pursue a research degree in graduate school, χ2(1, n = 470) =
2.93, p = 0.087, B = 0.316, R2 = 0.011, exp(B) = 1.37, 95% CI
[0.953, 1.976]. Although the result is not statistically significant, the direction of the relationship is as predicted (positive);
namely, the more frequently students earned awards at
ABRCMS, the greater their intention to pursue a research
degree in graduate school. Earning an award at ABRCMS did
not predict intentions to pursue a research career. There were
no significant relationships between earning awards and intentions to pursue graduate education or careers in research
among the formative experience sample, again because very
few had won awards.
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Comparison. All three predictors—attending, presenting at,
and earning awards at ABRCMS—are significantly related to
students’ intentions to earn a research degree in graduate school.
A logistic regression in which all three variables were entered as
predictors indicated that attending (B = 0.371, p = 0.04, exp(B)
= 1.23, 95% CI [0.843, 1.81]), was the only significant predictor
of graduate school intentions, χ2(4, n = 468) = 19.89, p = 0.001,
R2 = 0.055 (presenting: B = 0.210, p = 0.279; award: B = 0.253,
p = 0.185). Among the formative experience sample, the model
with all three predictors was significant; however, the best predictor of graduate school intentions was frequency of presenting
research, and the relationship was marginal, χ2(4, n = 281) =
12.99, p = 0.011, R2 = 0.061, B = 0.425, p = 0.104, exp(B) =
1.53, 95% CI [0.916, 2.56]. The models predicting intentions to
pursue a science career were not significant for either the full
sample or the formative experience sample.
Psychological Predictors and Moderators of Intentions
to Pursue Graduate School and a Research Career
Of the three psychological outcomes (science self-efficacy,
research confidence, sense of belonging), research confidence
gained from attending ABRCMS was the strongest predictor of
graduate school plans, B = 0.425, p = 0.009, exp(B) = 1.53, 95%
CI [1.11, 2.11], followed by science self-efficacy, B = 0.366, p =
0.024, exp(B) = 1.44, 95% CI [1.05, 1.98], χ2(4, n = 472) =
32.37, p = 0.001, R2 = 0.089. Specifically, greater research confidence and science self-efficacy each predicted greater intentions to pursue graduate school in STEM. Sense of belonging
was not a significant predictor (B = 0.038, p = 0.847). Only
research confidence predicted intentions to pursue a research
career, χ2(4, n = 98) = 22.99, p = 0.001, B = 1.14, R2 = 0.28,
exp(B) = 3.13, 95% CI [1.256, 7.815], such that greater confidence predicted greater intentions. The same relationships for
graduate school intentions were found for the formative experience sample (research confidence: B = 0.457, p = 0.027, exp(B)
= 1.58, 95% CI [1.05, 2.37]; science self-efficacy: B = 0.476, p =
0.033, exp(B) = 1.61, 95% CI [1.04, 2.49]; sense of belonging:
B = −0.099, p = 0.709, χ2(4, n = 271) = 20.94, p = 0.001, R2 =
0.099). Similar to the full sample analysis, research confidence
was the only predictor of intentions to pursue a research career
among the formative experience sample (research confidence:
B = 2.26, p = 0.008, exp(B) = 9.61, 95% CI [1.81, 51.01], χ2(4,
n = 50) = 18.41, p = 0.001, R2 = 0.411).
The relationship between research confidence and intentions
to pursue graduate school is moderated by frequency of attending ABRCMS, χ2(4, n = 473) = 42.73, p = 0.001, R2 = 0.115. In
the interaction model, the direct relationship of research confidence with intentions was significant (B = 0.676, p = 0.001, 95%
CI [0.373, 0.980]), the direct relationship of frequency of
attending was significant (B = 0.547, p = 0.001, 95% CI [0.253,
0.840]), and the interaction was significant (B = 0.582, p =
0.016, 95% CI [0.108, 1.057]). The conditional effect of research
confidence on intentions was significant for low conference
attendance (b = 0.369, p = 0.025, 95% CI [0.046, 0.691]), average attendance (b = 0.676, p = 0.001, 95% CI [0.1373, 0.980])
and high attendance (b = 1.10, p = 0.001, 95% CI [0.568,
1.625]). Thus, greater research confidence predicted greater
intentions to pursue graduate school, and this effect was stronger the more frequently students attended ABRCMS. The interaction was not present for the formative experience sample.
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There were no other significant moderating relationships
among science self-efficacy, research confidence, and sense of
belonging predicting graduate school or science career plans for
the full or formative experience sample.
Gender and Racial/Ethnic Differences
Results indicate there are many benefits for all students, regardless of gender and race/ethnicity, for attending, presenting, and
receiving awards at ABRCMS. Although the benefits of attending, presenting, and earning awards at ABRCMS seem to benefit all students, there are differences by gender and race/ethnicity. There were no gender or race/ethnicity differences in
intentions to pursue graduate school; however, after controlling
for undergraduate research experience, men were marginally
more likely than women to intend to pursue a research career,
model: χ2(2, n = 99) = 13.181, p = 0.001, R2 = 0.167; predictor:
B = 0.931, p = 0.074, exp(B) = 2.536, 95% CI [0.915, 7.03]. An
examination of this relationship indicated that men had marginally greater research confidence than women, t(468) = 1.84,
p = 0.066, d = 0.17, mean difference = 0.135, 95% CI [−0.009,
0.279], and this indicated a marginal moderation of the relationship between gender and research career plans, model:
χ2(3, n = 98) = 19.07, p = 0.001, R2 = 0.341; predictor: B = 1.67,
p = 0.072, 95% CI [−0.148, 3.48]. The marginal interaction
between gender and research confidence on research career
intentions was significant for low research confidence (b =
−2.28, p = 0.011, 95% CI [−4.01, −0.531]), and average confidence (b = −1.12, p = 0.041, 95% CI [−2.20, −0.047]), but was
not significant for high confidence (b = 0.0242, p = 0.976).
Thus, when women and men had lower or average research
confidence, men were more likely to pursue a research career
than women; however, when women and men had high
research confidence, there were no gender differences in
research career intentions. The interaction was not present for
the formative experience sample.
Differences emerged between URM and non-URM students
regarding degree of science self-efficacy, research confidence,
and sense of belonging, after controlling for extent of research
experience. Compared with non-URMs (M = 4.00, SD = 0.955;
95% CI [3.74, 4.25]), URMs had higher science self-efficacy (M
= 4.29, SD = 0.874; 95% CI [4.21, 4.38]), F(1, 462) = 4.61, p =
0.032, ηp2 = 0.01. There were no racial/ethnic differences in
research confidence. Similar to science self-efficacy, compared
with non-URMs (M = 4.04, SD = 0.876; 95% CI [3.83, 4.25]),
URMs reported higher sense of belonging (M = 4.31, SD = 0.701;
95% CI [4.24, 4.38]), F(1, 463) = 5.66, p = 0.032, ηp2 = 0.02.
DISCUSSION
The purpose of this project was to answer several evaluation
questions about the possible benefits of attending, presenting,
and receiving awards at ABRCMS. Little research has specifically examined attending and presenting research at science
conferences as a socializing mechanism to bring URM students
into the scientific community, helping them to develop their
identities as scientists and to espouse their values as scientists
(Estrada et al., 2011). On the basis of the findings, we argue
that merely attending ABRCMS is an intervention that benefits
URM STEM students in several ways, including developing
greater science self-efficacy, research confidence, sense of
belonging in science, and intentions to pursue a research degree
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in graduate school. This claim is further bolstered by the finding
that, after controlling for extent of undergraduate research
experience, the positive benefits of ABRCMS persisted. Further,
the benefits were not limited to students for whom attending
ABRCMS was a formative experience. Students who have
attended ABRCMS multiple times along with other conferences
also benefited specifically from attending, presenting at, or
earning awards at ABRCMS. Presenting and winning awards at
ABRCMS showed similar benefits, including publishing
research, future conference attendance, and intentions for
graduate school and a research career in science. These results
highlight the critical role of attending a minority-oriented
research conference in which URMs can develop their research
confidence and feel like members of the science community.
The quantitative results from this study highlight the critical
role of a minority-oriented research conference in which URMs
can experience a safe environment to further develop their science self-efficacy, research confidence, and sense of belonging
in the community of scientists. The participants’ responses to
open-ended comments confirmed that they felt part of a scientific community of practice, and in particular, one where they
encounter scientists from similar cultural and ethnic backgrounds. In other words, they described this “community of scientists of color,” and explained how this identification affected
their motivation and belief in themselves. It affirmed and reaffirmed their desire to attend graduate school, and encouraged
them to continue to pursue science. They noted that this was an
essential perspective and one that affected them far beyond the
4 days of the event. As evidence of this, the majority of attendees (64%) reported making at least one lasting contact at the
conference.
Theoretical Implications
The results are consistent with predictions from SCCT (Lent
et al., 1994, 2000, 2005, 2008). The cognitive person variables
we assessed, including science self-efficacy and research confidence, each predicted academic intentions in STEM. Specifically, greater science self-efficacy and research confidence each
predicted greater intentions to pursue graduate school in STEM.
Only research confidence predicted intentions to pursue a
research career, such that greater confidence predicted greater
intentions.
SCCT also posits that cognitive person variables interact
with other characteristic of the person, such as gender and
race/ethnicity, to predict academic and career plans. Although
all students benefited from attending ABRCMS, there were
some interesting differences by gender and race/ethnicity.
First, the data indicated men had slightly higher research confidence than women, despite having similar frequency of research
experiences. This is not surprising and supports findings from
existing work on women’s underestimation of ability (Kardash,
2000; Correll 2001, 2004) and tendency to self-stereotype
(Sekaquaptewa, 2011). Women’s lower research confidence
can occur during both the undergraduate research experience
stage and during professional development contexts like presenting at research conferences. This general pattern likely
reflects the larger issue of the “chilly climate” for women in
STEM (Hall and Sandler, 1982, 1984; Byars-Winston et al.,
2010; Casad et al., in press, 2016). Interventions can be effective in increasing women’s research confidence both through
CBE—Life Sciences Education • 15:ar46, Fall 2016

undergraduate research experiences and by presenting at
undergraduate research conferences (Campbell and Skoog,
2004). Our study also found that URM students had higher science self-efficacy and sense of belonging than non-URM students. This finding bolsters our claim that ABRCMS serves as an
intervention to improve self-efficacy and belonging among
URM students in science.
Finally, SCCT states that cognitive person variables interact
with aspects of the cultural environment (e.g., supports and barriers) to predict academic and career intentions. Our results
show that frequency of attending, presenting, and earning
awards at ABRCMS were significantly and positively related to
science self-efficacy, research confidence, and sense of belonging, variables that in turn are related to academic and career
intentions in STEM. This suggests that involvement in ABRCMS
can be considered a cultural environment that provides supports
for students in STEM. ABRCMS is a scientific community that
serves as an “agent of social influence” by allowing students to
identify as scientists, learn science, and espouse their values as
scientists (Estrada et al., 2011, p. 1455; Graham et al., 2013).
Training Implications
Results indicate that attending, presenting at, and earning
awards at ABRCMS have many benefits for students in STEM.
The benefits of involvement in ABRCMS are above and beyond
the known benefits of engaging in undergraduate research. The
benefits of ABRCMS seem to be particularly important for URM
students. Given these benefits, faculty mentors should consider
having their URM mentees attend ABRCMS or similar minority
research conferences as part of their undergraduate training
programs.
Given the slight gender difference regarding research confidence, changes to the conference and the undergraduate
research experience more generally are needed to ensure we
serve the needs of women in STEM fields and reduce the gender gap in research confidence. Programming could be added
to ABRCMS to address the unique needs of women in STEM,
particularly URM women in STEM. For example, mentoring
workshops specifically tailored for faculty working with URM
women could be included. In addition, a panel discussion with
women scientists of color addressing the additional barriers in
education and STEM careers related to race and gender issues
could help women students boost their science identity,
research confidence, and sense of belonging via role models
(Dasgupta and Asgari, 2004; Stout et al., 2011; Ramsey et al.,
2013).
Limitations
Although this research provides a novel contribution to the literature on URMs’ pursuit of STEM education and careers, it is
not without limitations. First, the data reflect self-reports, which
may inherently reflect positivity biases. However, given the
focus on psychological variables (e.g., belonging) and perceived
benefits of attending and presenting at ABRCMS, self-report
was the most viable way to assess these constructs. Second, the
data are correlational and cross-sectional, which limits claims
of causality. Future research can take a longitudinal approach,
looking at changes over time to strengthen causal claims. Third,
the response rate for this study was lower than desired. We
attribute the lower response rate to the difficulty of contacting
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past conference attendees who likely graduated and moved to
another university or pursued careers in industry. We relied on
ABRCMS registration records to contact attendees. In some
cases, program directors batch enrolled students in their programs, which limited our access to individual student attendees’ email addresses. This claim is bolstered by the fact that
there were higher response rates among attendees from more
recent conferences. Nevertheless, the demographics of the
respondents reflect the makeup of ABRCMS attendees, and we
therefore believe the responses are representative. Finally, we
controlled for undergraduate research experiences in our analyses to isolate the benefits of ABRCMS. However, the measure
of research experience was a frequency measure (e.g., number
of total semesters or summer programs) and did not assess the
quality of these experiences. Indeed fewer high-quality experiences can be more beneficial than more frequent lower-quality
experiences. Future research can further assess undergraduate
research experience quality and investigate how these benefits
are unique to attending ABRCMS or similar undergraduate
research conferences.
CONCLUSION
Lack of diversity affects the field of science in multiple ways.
Besides the dearth of scientists and role models for students,
the quality and “outputs” of research is affected (Valantine and
Collins, 2015). Diversity in teams is associated with enhanced
critical thinking, tendency toward open-mindedness, greater
intellectual engagement, and higher-quality products than
teams with less diversity (Nemeth, 1995; McLeod et al., 1996;
Wildes, 2000; Herring, 2009). Ultimately, less-diverse science
teams are problematic for U.S. global competitiveness (National
Academy of Sciences, National Academy of Engineering, and
Institute of Medicine, 2010). Future research should examine
the role of professional research conferences as change agents
in increasing the representation of women and racial/ethnic
minorities in STEM fields.
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